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probably two lines of evolution from a more primitive form. If the
larva reproduced itself asexually before forming the imago we
should have a condition of things similar to alternation in plants,
and if the larva and imago, in some cases, were to start life under
different conditions we should have a relation exactly parallel to that
of the Archegoniatse. It is quite possible that some such history as
this has been that of the origin of Pteridophyta; and in fact it is
the ordinary homologous theory. It is interesting to note that the
more elaborate and phylogenetically later body (larva and sporo-
pliyte) is in both cases first produced from the egg, the more
primitive (sexual imago and gametophyte) coming later in the cycle.

REVIEW.

"The Oecology of Plants, an Introduction to the Study of
Plant Communities, by Eug. Warming, assisted by Martin Vahl,
prepared for publication in English by Pei-cy Groom and Isaac
Bayley Balfour." Oxford, at the Clarendon Press, 1909. Pp. XI.
and 422. Price 8s. 6d.

11HE first feeling aroused on opening this book is one of regret
that an English edition of Professor Warming's " Plantesam-

fund " was not issued at least ten years ago. In the early nineties
of tbe last century plant-ecology was but little pursued in this
country and formed practically no part of the University curricula.
The subject was indeed in so rudimentary a condition that available
material scarcely existed for teaching purposes. To show students
a few sections of xerophytes and water-plants was about the most
that could be attempted. Professor Warming's " Plantesamfund,"
rendered available to the majority of English botanists in Knoblauch's
translation, published in 1896 under the title " CEcologische
Pflanzengeographie," was the first general text-book on the study
of vegetation in its relation to environment, and a most excellent
account it was. Systematically arranged, clearly written, and
remarkable for its penetrating and judicious treatment of difficult
and obscure topics, it formed a very admirable guide to this
fascinating subject, as it existed fourteen years ago. Its immediate
translation for the benefit of English students was quite obviously
called for. " The difficulties opposing its production " are somewhat
mysteriously alluded to in the prefatory " n o t e " to the present
volume. Whatever they may have been, we can only regret that
they were not successfully overcome long ago. For the present
work, excellent as it is in many ways, cannot be said to stand in the
same relation to the subject as did the " Plantesamfund " in 1895.
Plant-ecology has developed enormously in the interval, both in
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Europe and America, and the publication of Schimper's " Pflanzen-
geographie auf physiologischer Grundlage " in 1898 and of Professor
Clements'" Research Methods in Ecology" in 1905 have marked
great strides in that development. The subject is no doubt, as
Professor Warming remarks (Preface, p. vi.) still in its infancy, but
it is at least out of its swaddling clothes. And the task of writing a
general text book of ecology which shall be both comprehensive
and atthe same time clear and consistent in treatment, has become,
if not, indeed, impossible, at least far from easy. The scope of
plant-ecology is enormous, and while particular observations have
multiplied with great rapidity, the development of correlating
principles has hardly kept pace. The subject, as Clements has
pointed out, has developed very unequally. There has been much
cultivation of the surface phenomena, and too little penetration to
deeper levels. Into the causes of this we need not enter here, but
the fact has a considerable bearing on the present work. The great
feature of the" CEcologische Pflanzengeographie" was the consistent
treatment of plant-communities in relation to the water of the
environment, as seen in their primary classification into mesophytes,
xerophytes and hydrophytes, with halophytes standing apart, though
closely allied to the xerophytes. This classification was a particularly
happy one for the purpose of developing the subject fifteen years
ago, but it was of course provisional, and in the present work has
given place to a much greater number of classes, in which the old
simple relation to water is largely lost. At the same time the
inclusion of very numerous descriptions of and allusions to local
plant-communities in different parts of the world, about most of
which we know very little, has led to a considerable loss in the
quality of unity of treatment and " Uebersichtlichkeit" which were
such conspicuous features of the original work. These drawbacks
were no doubt inevitable in view of the development of the subject
we have noted, unless indeed a new principle or principles of
treatment could have been found. We already have a finely
illustrated and comprehensive treatment of the vegetation of the
world in Schimper's " Plant Geography," and it is perhaps doubtful
if anything on similar lines will serve, at present, any very useful
educational purpose, though as a book of reference for the professed
student of ecology the present work, with its abundant citation of
the most recent investigations, must be of considerable value.

The general plan remains the same as in the earlier work.
Following upon the Introduction, which is much longer, and contains
a treatment of " growth-forms," there is a section devoted to the
discussion of ecological factors and their action, and then one on
the communal life of organisms and on plant-communities. A new
section follows, on the adaptations of aquatic and terrestrial plants,
and on ecological classification; and then the plant formations are
treated under thirteen classes instead of the original four. Finally,
as in the earlier work, there is a section on the struggle between
plant-communities. The list of literature extends to thirty-two
pages and contains considerably over a thousand titles, including
many works which are not referred to in the text.

The more extended treatment ofg-/ow^/i-/onus in the Introduction
is welcome. A short history of the attempts to classify these is
given, culminating with the author's own discussion published last
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year under the title " Om Planterigets Livsformer." " It cannot,"
says Professor Warming, be " sufficiently insisted that the greatest
advance, not only in biology in its wider sense, but also in oecological
phyto-geography, will be the oecological interpretation of the various
growth-forms: from this ultimate goal we are yet far distant."
Professor Warming's system is pi-obably the best at present
attainable, but we should have been particularly glad of a full
treatment of Raunkijir's important researches, too little known in
this counti y, on the kind of protection afforded to buds and shoot-
apices by their position and otherwise. This matter is probably
one of the most important of all ecological adaptations in plants
subjected, as the great majority are, to recurrent periods unfavourable
for growth.

The treatment of ecological factors, such as light, heat, water
and the various properties of soil, is careful and judicious throughout,
but it demonstrates how extremely little we know about their real
effect upon plants. In attempting to answer the question "Are the
chemical or the physical characters of soil the more important ? "
—the author concludes " that in some (few) cases, where the soil is
specially rich in a chemical substance, it is the chemical characters
of the soil, but in other (far more frequent) cases it is the physical
characters that are of greatest import" (p. 70). It is no doubt true
that where as in Denmark or the North German plain the soil is
' scarcely possessed of any marked chemical characters,' the water-
relation becomes almost the sole determining factor, but it by no
means follows that chemical characters may not be decisive when
these conditions do not obtain. And there is much evidence that
this is frequently the case. But we can say no more till a serious
experimental attack has been made upon the question. The
problems that the ecologist can present to the modern physiologist
or can himself attack by the aid of modern physiological methods
are literally innumerable, and though some are extremely complicated
or even at present unapproachable, others (and among them this)
seem to lie open to attack in a fairly straightforward way.

In the new section on adaptations, matter which in the earlier
work figured under the heads of the different types of plant-
community is usefully brought together. Most of the section deals
with the familiar anatomical adaptations of water plants and xero-
phytes; there are also short sections on the amount of lignification
found under different conditions, on stunted growth, on cushion-
and rosette-plants.

An excellent discussion on the determination of plant-com-
munities by soil and climate introduces the author's scheme of
classification of the communities.

The thirteen Classes into which Professor Warming divides
plant communities are as follows:—

A, Soil very wet.
1. Hydrophytes (water-plants).
2. Helophytes (marsh-plants).

B. Soil physiologically dry. .
3. Oxylophytes (on acid soil).
4. Psychrophytes (on cold soil).
5. Halophytes (on saline soil).
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C Soil physically dry.
6. Lithophytes (on rocks).
7. Psammophytes (on sand and gravel).
8. Chersophytes (on waste land).

D. Climate dry.
9. Eremophytes (desert and steppe).

10. Psilophytes (savannah).
11. Sclerophyllous formations (bush and forest).

E. Soil physically or physiologically dry.
12. Coniferous formations (forest).

F. Soil and climate favour the development of mesopliilous
formations.

13. Mesophytes.
The only one of these classes the contents of which will not,

in a general way, be familiar to ecologists, is the eighth, the
Chersophytes. These include communities of xerophytic perennial
herbs on particular dry soils, often dominated by grasses, but
including many dicotyledons, such as the vegetation of certain
" Meadows " on the Alps, in Montenegro, in the " Pontic " region, in
Spain and Madeira, and also certain "bushland" in North Europe,
Chodat's " Garide," and finally " Fern-heath " dominated by Pteris
aquilina in tbe south of England and elsewhere. It is impossible
to resist the conviction that this class is a kind of "rubbish-
heap," including a number of very various and insufficiently
studied plant-communities, many of which, at least, have little in
common, except that they do not fit into any of the other classes.

But indeed we must regard the whole classification as quite
provisional, though in some respects it is no doubt an advance on
previous schemes. The class of Mesophytes is altogether too
vague in definition. It has to be characterised in terms of itself, as
existing where the " soil and climate favour the development ot
mesophilous formations," which is something like defining civilization
as that which obtains under civilised conditions of existence. As
an avowedly vague descriptive term referring to plants existing
in a medium relation to water, tbe word " mesophyte " has its use,
but we cannot think it should have a place in a formal scheme
of classification. On the whole we still prefer Schimper's
terms " hygrophyte " and " tropophyte " in spite of the author's
criticism, and admitting that they also do not help us much towards
constructing a satisfactory formal classification. Coniferous forest,
i.e. forest of which the trees belong to a definite systematic group
should surely not be co-ordinated with the other classes. Sclero-
phyllous scrub, in the Mediterranean region at least, is often merely
the remnants of coniferous forest, existing under exactly the same
conditions of life, and into which for some reason or another the
pines fail to get back when once they have been cleared. Then
again " psammophilous " vegetation as limited in this book is surely
not always, or even generally, independent of the " ground-water,"
and if we admit this, why should we exclude meadow and forest
which is also developed on sands and gravels where the water-
level is high ?

There is no fault to be found with Professor Warming's general
attitude towards his own schemes. He frankly admits that the
arrangement into groups must be done "in a very uncertain manner,"
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and says that "the prevailing vagueness in this grouping is due to
the fact tJiat oecology is only in its iiifiiucy." This humble attitude,
which should indeed be shared by all ecologists, is specially
impressive in a writer with Professor Warming's claims to authority.
Nevertheless we may well question whether a formal classification
on these lines is really worth while until we know a great deal more
about the actual physiological relations of the different communities
to their environment.

In the next chapter (XXXV) the sub-division of the ecological
classes already dealt with into " various less comprehensive types of
communities " is discussed, and here we meet with a consideration
of the concepts of "formation" and "association." In his earlier work
the author refused to use the term " formation " at all, holding that
having been employed in so many different senses by different
writers it should be abandoned altogether (Qicologische Pflanzen-
geographie, 1896, p. 10). This attitude could scarcely be maintained,
for the term had taken too firm a bold in ecological literature. The
word " formation " is a very expressive one, conveying the idea of a
specific kind of vegetation " formed " by the conditions of life, and
should undoubtedly continue to be used, as it has been by a long
series of writers since the time of Grisebach, for the most funda-
mental unit of vegetation. We have therefore to enquire: what is
this most fimdamental unit ?

Professor Warming, after pointing out the differences of usage
by previous writers, gives the following definitions :—

" A formation may then be defined as a community of species,
all belonging to definite growth forms, which have become associated
together by definite external (edaphic or climatic) characters of the
habitat to which they are adapted. Consequently, so long as the
external conditions remain the same, or nearly so, a formation
appears with a certain determined uniformity and physiognomy,
even in different parts of the world, and even when the constituent
species are very different and possibly belong to different genera or
families. Therefore :—

A forntation is an expression of certain defined conditions of life,
and is not concerned witli floristic differences" (p. 140).

" An association is a community of definite floristic composition
within a formation ; it is, so to speak, a floristic species of a formation
which is an oecological genns" (p. 145).

Plausible as these definitions may appear, we do not believe that
they will be found to furnish a satisfactory basis for the practical
classification of vegetation. The assumption that in defining a
formation as " an expression of certain defined conditions of life " we
are not concerned with floristic diffeiences, but only with growth
forms, is not, we think, a sound one. Species may differ in consti-
tution and economy without showing marked differences in growth
form, as for instance the beech and the oak, and if it can be shown
that such species dominate communities chai-acterised by different
associates, and inhabiting different types of soil (as they do in
England), it is quite certain that each community is " an expression
of certain defined conditions of life," and is, therefore, in Professor
Warming's terminology, not an association (p. 331), but a formation.
In general we may well doubt if there is any such thing as & pttrcly
floristic difference between different communities. If it be contended
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that beech and oak may grow equally well on the same soil, and in
many parts of Europe form natural mi.̂ ed or alternating woods, the
reply must be that every case must be taken on its own merits. The
conditions may lead to such a result in one country and not in
another. There may be a deciduous forest-formation dominated by
alternative trees under one set of conditions, and separate pure-
formations each dominated by a single species under another set.
To the objection that this is to lay undue emphasis on minor
differences and to obscure the wide relations, it must be replied that
it is perfectly possible to bring together similar formations, such as
the deciduous forests of cool temperate regions, in a unit which may
be called a type of formation. It is simply a question of a suitable
nomenclature. But it is of the first importance to separate
communities which are really " the expression of certain defined
conditions of life" whether they be characterised by markedly
different growth-forms or not. Taking the the taxonomic analogy,
we prefer to consider the formation as the species. The species,
after all, is the fundamental unit in taxonomy, as the formation
should be in vegetation.

Of previous discussions on the concept of formation we consider
Drude's (Deutschlands Pflanzengeographie, Bd I., pp. 285-289),
Schimper's (Pflanzengeographie, p. 175) and Clements' (Research
Methods in Ecology, p. 292) as the most illuminating. These authors
all lay fundamental stress on the habitat. The differentiating factor
between adjacent formations may be edaphic or climatic, though as
Professor Warming rightly insists, any given formation, considered
by itself, is determined by a sum-toUtl of factors both climatic and
edaphic. In general, the different geological formations giving rise
to different types of soil most frequently bear different plant-
formations (though in the case of a " country " covered with a sheet
of glacial debris this differentiating factor may be lost), wbile in
mountainous countries different formations are determined by the
differences of climate corresponding with altitudinal zones.

We may, however, well consider whether the concept should
not be extended in accordance with Moss's usage (Vegetation of
Somerset, pp. 12, 68). On one and the same type of soil and under
the same climatic conditions we may find widely different types of
plant community, e.g., forest, scrub and heathland, or grassland.
These differences are very often no doubt brought about by the
action of man in disforesting and pasturing, but it is not certain
that this is so in all cases. A definite relation always exists
between a given type of forest and the corresponding scrub, heath-
land or grassland, and the latter types of vegetation tend, in a
general way, and subject to arrest by various causes, to go back to
the higher type. The different members of each series exist in a
habitat which is fundamentally the same, because it is conditioned
by the same climate and underlying rock, though it is modified by
the relations of the types of vegetation to the soil. It is a question
whether, in accordance with the fundamental importance of the
habitat, we ought not to include all the members of such a series in
the same formation, since they are indissolubly connected, and pass
imperceptibly one into another not only in space, but in time. The
same idea would hold with regard to the natural development of
vegetation on bare soils. All the phases of the natural succession
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would be regarded as phases in the development of a forniatioti,
whose final stage would be represented by the highest type of
vefjetation possible for the given soil. Only if the substratum is
sufficiently changed, after the development upon it of a closed
community, by the activity of that community, to initiate a new
developmental series, which destroys the community in occupation
and finally gives rise to another, should we speak of the develop-
ment of a new formation. This phenomenon is particularly seen in
development of new land through the stage of marsh. The term
" association " would find its place in designating each well-defined
community, whether transitional or final.

It would be out of place in a review adequately to develop and
illustrate these ideas, but it seems probable that the concept of the
formation, resting upon that of the habitat, should be extended in
in this direction, rather than in that indicated by Professor
Warming. The conceptions in question owe a great deal to
Clements' insistence on the importance of succession (though his
terminology is different) and are in general harmonj' with the ideas of
Cowles and Nilsson quoted by Professor Warming (p. 147) and of
Hult (p. 364). It is said (p. 148) that " it does not seem possible
to use development as the fundamental basis of classification of
plant communities : for developmental changes are too dependent
upon local conditions; a formation does not develop merely in a
single definite direction, but will modify in one direction at one
place and in another at another place, according to the prevailing
conditions." This is all perfectly true, but it does not in the least
invalidate the conception of development or change within the
formation. Rather do these facts lend support to the notion that
the true fundamental unit is the sum-total of the phases of such
development and change, under certain defined general conditions of
soil and climate.

There will of course be differences of opinion as to the limits
of certain formations, just e.xactly as there are as to the limits of
certain taxonomic species, but the principle described seems to
offer the surest because the most natural basis for the concept.

Our plea is for the concentration of attention on the recognition,
description and study of the natural units of vegetation (formations
in the sense indicated) in different parts of the world, without at
present troubling ourselves overmuch about world-wide synthesis.
The time is not nearly ripe for that, unless we content ourselves
with the more superficial comparisons. It is possible and useful,
of course, to recognise the identity of edaphic conditions deter-
mining the occurrence, for instance, of reed-swamp all over the
world, or the climatic similarities giving rise to the occurrence
of the sclerophyll type in the Mediterranean region. Southern
California, Southern Chili, the Cape and parts of Australia. But
the effective development of ecology during the next twenty years
will be on the lines of the recognition and the intensive study of
localised natural units of vegetation.

It would be impossible to review in detail Professor Warming's
and Dr. Vahl's treatment of the " systematic" portion of their
subject. It must suffice to say that an enormous mass of material
is dealt with, drawn from all available sources and arranged under
the heads already given. As a work of reference this will
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certainly be extremely valuable. Riany of tbe incidental dis-
cussions are strikingly cbai'acterised by the author's skill in
dealing with difficult and obscure problems. This remark also
applies, in a high degree, to the concluding section on "The
Struggle between Plant-Communities," though in the final chapter
on the origin of species Professor Warming still finds it necessary
to make the assumption " that plants possess a peculiar inherent
force or faculty by the exercise of which they directly adapt
Iheinselves to new conditions, tbat is to say, they change in
such a manner as to become fitted for existence in accordance with
their new sui roundings." The appeal to a generalized " inherent
force or faculty " which enables a plant to react usefully to itself
whatever the nature of the stimulus really does seem to amount
to a frank abandonment of scientific method. Surely it is better
to say tbat we cannot understand adaptation at all, than to resort
to the assumption of what amounts to a miraculous "faculty"
entirely out of line with physical concepts, if we no longer believe
that natural selection is a generally effective cause of the origin of
adaptations. To tbe reviewer it seems tbat tbe modern tendency
to discredit natural selection arises partly from tbe increasing
evidence that Darwin was wrong in attaching tbe most importance
to small indefinite variations in the origin of species, whereas, in
reality, the validity ot tbe theory of natural selection in tbe broad
sense does not rest on the nature of the variations tbat have given
rise to species. But tbis point does not, of course, touch Professor
Warming's position, which has all along rested on a belief in
so-called " direct adaptation."

The presentation of the book in English (it is not quite clear
from tbe prefatory note wbetber the author wrote the text in
English, or wbetber Professor Groom translated it) is very satis-
factory ; though, in the exceedingly difficult, not to say hopeless task,
of finding good English equivalents for various foreign technical or
quasi-technical terms, we can scarcely congratulate Professor
Balfour and Professor Groom on complete success. To take, for
instance, the treatment of " moors." In the first place it is
doubtful if we can legitimately use the English woi d " moor " as
an equivalent of the German "Moor," i.e., to include all plant
communities on peat. To a modern Englisbman, at least, the
idea of a " moor" does not include tbe German " Flachmoor " or
" Niedermoor," which is generally called in tbis country a " fen "
or " m a r s h " (though locally the word "moor" still remain, as
in Sedgemoor in Somerset, and in the old names of some of tbe
Cambridgeshire fens). In the "New English Dictionary" the
meaning of " moor " as " marsh " is given as obsolete. It is always
extremely dangerous to restrict or extend tbe meanings of common
words in order to create technical terms. But even, if we allow
tbis (since there is evidence that the word "moor" originally applied
to peaty districts in general) "high-moor" is not good as an equivalent
of " Hochmoor." " High-moor " inevitably suggests the notion of a
moor which lies high above the sea. " Low-moor " is scarcely
better for " Flacbmoor."

It may be conceded that "fell-field" is a good etymological
equivalent of the Danish " Fjeldmark," but the use of the English
word " fell " (" hill " or " upland country ") is strictly local, nor has
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" field " in modern English retained the wide significance of the
Scandinavian "Mark" or the German " Feld." " Felsenflur"
(given as the German equivalent of "Fjeldmark") itself does not
seem satisfactory, since " Pels" means specifically " rock," and the
proposed English term, besides having a slightly ludicrous effect,
only makes the confusion worse confounded.

It would no doubt be very convenient if we could find good
equivalents in different languages for well-defined and widely
spread types of habitat or of vegetation. But it is in most cases
impossible without doing violence to the genius of the different
languages. In some cases the foreign word has been directly bor-
rowed, as for instance the Fi ench word niaqnis, and this is the natural
course when the type of vegetation and the descriptive term are
native to their own country. But the close relationship of the
Teutonic languages should not blind us to the fact that each has
developed on its own account and in its own direction, so as to make
it impossible, in most cases, to find true equivalents by compounding
simple words taken from the everyday language of the people.
We think it may be safely laid down as a principle, that a term
derived from any language must be indigenous to the country of its
birth, such as " fen," " moor," " heath " in English, and its technical
use must not depart widely from its common use. Any attempt at
compounding must be done with the greatest care so as to avoid
ludicrous effects and any straining of the genius of the language.
It is much better to borrow a foreign term which is really autoch-
thonous than to fall into these errors. In the future, when different
types of plant-community are sufficiently known and analysed to
make common appellations essential, recourse will have to be made
to Greek or Esperanto!

In general we are afraid that the English terminology of the
present work will not be satisfactory to English students of ecology.

The book is not quite free from slight mistakes. To mention a
few taken at random, we find on p. 18 " sycomore " which should be
"sycamore"; " hylophytes " are called " woody plants," instead of
" wood-plants" (p. 135); on p. 143, footnote 4, " substitute " should
be "substituted"; on p. 146 Holcus lanatus appears for H. mollis,
though the species is correctly cited on pp. 95 and 368. Aira
cxspitosa is evidently written for Aira flexuosa on p. 363. This is
particularly unfortunate when we consider the very different
ecological characters of the species. Three lines lower down on
the same page, the statement that " the beech is incapable of
natural regeneration " requires qualification. On p. 394 " C. G.
Pethybridge " should be " G. H. Pethybridge" ; on p. 403 " J . E .
Weiss" should be " P. E. Weiss" ; and on p. 408, under
"Blekinge" the " 2 " should be " 3 . " "Physically" appears for
" physiologically" on p. 136.

Surely it is not true to say that " Moor-soil (in the sense of
peat) is probably always acid" (p. 195). Certain types at least of
" low-moor " give a neutral reaction. There are one or two cases
in which references to British work should have been included.
Thus on p. 200 the statement that " The moor, known as high moor.
Sphagnum moor, sphagnetum, or heather-moor, is mainly formed
by bog-moss (Sphagnum)," requires qualification. In the British
Isles, as may be seen from the papers of Smith, Moss and Raninn,
of Lewis, and of Pethybridge and Praeger, " Hochmoor" is



Notes on Recent Literaitire. 227

typically not formed by Sphagnum. The brief description of Ash-
forest on p. 335 should certainly have been supplemented by a
reference to tbe Ash-forest on limestone described by Moss in bis
" Geogi-apbical Distribution of Veoetation in Somerset." The
citation of this paper in tbe bibliography (p. 392) is not quite
accurate.

The addition of tbe initial " o " to the word "ecology" we
cannot biit regaixl as savouring of a curious pedantry. The initial
" o " has long been dropped in the English language in the case of
the word " economy," and the obvious course seems to be to spell
" ecology " on the same model, as is always done in Amei-ica. It is
difficult to know how sucb an artificial arcliaism can be defended.

Tbe general "get-up" of tbe hook is good, and it is light in
weigbt, while the price is satisfactorily moderate.

A.G.T.

NOTES ON RECENT LITERATURE.

PROFESSOR STRASBURGER ON GENERAL
CYTOLOGICAL PROBLEMS.'

AFTER an intermission of eight years a new part of Professor
Strasbui-ger's " Histologische Beitrage " now appears. The author
explains in his preface tbat, as editor of the Jahrbiiclier fur wissen-
schaftlicbe Botanik, bis botanical contributions naturally appeared
in that journal; the considerable lengtb, however, of the present
work demanded separate publication. As a variety of cytological
problems are dealt with wbicb are exciting keen interest at tbe
present time, and as tbe gist of tbe autbor'.s views is not easily
obtainable, owing the absence of " General Conclusions," it would
seem useful to give a fairly full account of tbe author's observations
and critical discussions.

The first matter dealt with is the interesting question of the
determination of se.x in the Bryopbyta. The appearance in 1906 of
the observation of Blakeslee (wbo showed that tbe spores of
one and tbe same sporangium exhibited sexual differences) led
Strasburger to tbe idea that the Liverworts might be suitable
objects for tbe study of tbe question as to whetber sex-segiegation
takes place at the division of tbe spore-motber-cells. In Spharo-
carpHS terrestris, whicb had been studied earlier by Strasburger in
connexion with the growtb of tbe cell-wall, we have an admirable
object, as the four cells of tbe tetrad remain united within a
common exine and germinate in a readily distinguishable group.
Further, the young plants produce their sexual organs so early that
these can be recognised in plants only O'l mm. in diameter. An
examination of material sent from Chartres confirmed Strasburger
in his view, but tbe material was insufficient. Later, however, at
the request of the author. Professor Douin examined material of

' E. Strasburger. Zeitpunlit der Bestimmung des Geschlechts,
Apogamie, Parthenogenesis und Reductions teilung. Histo-
logische Bcitriige, Heft VII., 1909, S.XVI, 120, 3 Tafeln.
Fischer, Jena, M. 650.






